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2 of the 12 Soil Orders

Aridisol Mollisol



w8 Inceptisol — 17% of the
« 40 earth’s ice-free surface |
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Soil Orders

- Alfisols .~ Entisols - Inceptisols - Spodosols

B Rocky Land

B Andisols [T Gelisols B Motisols Ultisols Shifting Sand
Ardisols [l Histosois I oxisols B vertisols Ice/Glacier
US Department of Agriculture  Soil Survey Division
7 N RCS Natural Resources World Soil Resources
Conservation Service soils.usda.goviusel/worldsoils November 2005
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Soil Descriptions

[] Inceptisols
Jis that are beginning to form and have weakly developed
il profiles. Inceptisols are mast common in the Coast Range,
here they have dark surface horizons (or layers, as when
swed in cross-section) enriched with organic matter and
bsoils in which only brighter colors and better structures
fferentiate the soil from the parent material. Inceptisols in
e Klamath Mountains are similar, but have thinner surface
rizons that are lower in organic mater.

Ultisols
soils with strongly developed subsoil horizons of lay
cumulation. Oregon Ultisols are mostly paleosols (old soils)
at formed long ago when the climate was warmer and
etter. Ultisols are prominent in the foothills on both sides of
e Willamette Valley and also occur on foothils in Douglas,
sephine and Jackson Counties. They are widely used to
'oduce grapes, Christmas trees, grass seed and timber.

0 Affisols
i that have thin surface horizons enriched with organic
atter and subsoil horizons of clay accumulation. Alfsols
cur mainly in Western and southern Oregon. Typical examples
Clude the reddish brown Willakenzi soifs in the foothills of
e Willamette Valley and the reddish brown Abegg and Ruch
Jis on old terraces in Jackson County.

] Andisols

»is developed in materials of volcanic origin. Coast Range
ndisols are black, light-weight soils developed from basalt
nder cool, humid conditions. Cascade Range Andisols develop
om mixed ash and weathered andesite. Andisols from Crater
ske northeastward to Newberry Crater are developed mainly
om pumice. Andisols in northeastern Oregon are formed in
blanket of white ash mainly from the eruption of Mount
tazama

| Spodosols

2ils with white near-surface horizons over iron-fich subsols
Jrmed in sandy materials under pine or spruce in cool, humid
+eas. Spodosols are the dominant soll at high elevations along
Je crest of the Cascades, but they are also prominent
smponents of the landscape along the Coast from Newport
 Brookings. Many coastal Spodosols in Coos and Curry
ounties are intensively used for cranberry production.

I Histosols

ighly organic soils, composed almost entirely of the decayed
»mains of plants that grew in marshy environments, Histosols
e dominant only in the vicinity of Upper Klamath Lake, but
sey are perhaps better known in the small, finger-like areas
f Lake Labish just north of Salem, where the Semiahmoo
aries is used intensively 1o produce Spanish onions

Aridisols
oils found in the driest parts of southeastern Oregon, mainly
1 0ld playas and lake basins and on surrounding uplands in
ake, Harney and Malheur Counties. Surface horizons for
sese solls are light in color and low in organic matter, Many
ridisals have subsoil horizons enriched with clay. Some have
ccumulations of free lime in the subsoil. A few, where the
easonal water table is close to the surface, are salty. Many
widisols are underlain at shallow depth by either volcanic
edrock or by a soil-formed hardpan

Mollisols
ails formed mainly in association with grassland vegetation.
folisols have relatively thick, dark surface horizons rich in
rganic matter under which are subsos that are either weakly
leveloped or enriched in clay or carbonates. More than 650
egon soil series are Mollisols—this order occupies the largest
rea of any soil order in the state. On the main floor of the
Villamette Valley they are deep, dark, fertile soils. In Eastern
Jregon they have lower amounts of organic matter and are
nore likely to be associated with carbonate accumulations,
\ardpans, or shallow bedrock
| Vertisols
“lay soils that shrink and swell appreciably upon wetting and
Irying. Vertisols are dominant soils only in small areas of south-
entral Oregon, but they form important components of the
ail landscape on low foothills and in tributary valleys of the
Nillamette Valley (Bashaw series), Douglas County (Curtin
eries) and Jackson County (Carney and Coker series).

B Entisols

ioils found mainly in recently deposited parent materials that
Ire 100 young to have developed soil horizons. The largest
wrea dominated by Entisols is the Columbia Basin in Morrow
ind Umatilla Counties. Irrigation with Columbia River water
\as made these sandy solls agriculturally productive. Other
ntisols occur in small areas on floodplains of rivers and
itreams, where frequent flooding continually adds new:
iediments to the land surface.

B Rock Water

sate i s0il orders are bounda
n the following two pages
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Entisols
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oiI s a living thing!

{Not a chemical sponge!
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B — Bacteria

A — Actinomycetes

My — Mycorrhizae

H — Saprophitic fungus
N — Nematode

CP — Ciliate protozoa
FP — Flagellate protozoa
M — Mite
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The four components of soil:

H(Sand silt, cIay)’

20-30%
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Clay is a secondary mineral

- formed at normal surface temperatures
and normal surface pressures

- The product of dissolution and
recrystallization

Silt Clay
O




Rocks dissolve and recrystallize

Physical +
Chemical
weathering

silicon, iron, alum.,
mag., potassium,
calcium...

Recrystallization

sheets of silica
and aluminum
oxide




When rocks dissolve...




...and recrystallize.
Clay — secondary mineral
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Silicon
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Isomorphous substitution

Within the tetrahedron and aluminum octahedron

Tetrahedron Octahedron

Source: Kohnke, 1868

What ions are present in the soil water solution is determined by the
PM and the weathering environment.



AIsomorphic Substitution...
a source of negative charge in soils!

Silica Tetrahedral sheet

Silica Tetrahedral sheet
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Nacrite

Nacrite,
Lodeve
Basin,
France

Field of view
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Kaolinite

Well crystallized
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...net negative
charge due to
ISsomorphic
substitution on the
secondary mineral
called clay!!!




Negatively charged Negatively charged
particle surface particle surface
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What is Organic Matter?

M s i
s STy
(Sand silt, cIay)




Organic Matter — a random
complex molecule!

http://virtual-museum.soils.wisc.edu/som/index.html
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NUTRIENTS

How a plant works

Minerals

Nutrients




How a plant works

Soil particle surrounded by
film of water

Soil particle

available Cu2* Mg2 Ca?t
to plant

H,CO,— H* + H* +CO2

Air space

(b) Cation exchange in soil
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Soil Descriptions

[] Inceptisols
Jis that are beginning to form and have weakly developed
il profiles. Inceptisols are mast common in the Coast Range,
here they have dark surface horizons (or layers, as when
swed in cross-section) enriched with organic matter and
bsoils in which only brighter colors and better structures
fferentiate the soil from the parent material. Inceptisols in
e Klamath Mountains are similar, but have thinner surface
rizons that are lower in organic mater.

Ultisols
soils with strongly developed subsoil horizons of lay
cumulation. Oregon Ultisols are mostly paleosols (old soils)
at formed long ago when the climate was warmer and
etter. Ultisols are prominent in the foothills on both sides of
e Willamette Valley and also occur on foothils in Douglas,
sephine and Jackson Counties. They are widely used to
'oduce grapes, Christmas trees, grass seed and timber.

0 Affisols
i that have thin surface horizons enriched with organic
atter and subsoil horizons of clay accumulation. Alfsols
cur mainly in Western and southern Oregon. Typical examples
Clude the reddish brown Willakenzi soifs in the foothills of
e Willamette Valley and the reddish brown Abegg and Ruch
Jis on old terraces in Jackson County.

] Andisols

»is developed in materials of volcanic origin. Coast Range
ndisols are black, light-weight soils developed from basalt
nder cool, humid conditions. Cascade Range Andisols develop
om mixed ash and weathered andesite. Andisols from Crater
ske northeastward to Newberry Crater are developed mainly
om pumice. Andisols in northeastern Oregon are formed in
blanket of white ash mainly from the eruption of Mount
tazama

| Spodosols

2ils with white near-surface horizons over iron-fich subsols
Jrmed in sandy materials under pine or spruce in cool, humid
+eas. Spodosols are the dominant soll at high elevations along
Je crest of the Cascades, but they are also prominent
smponents of the landscape along the Coast from Newport
 Brookings. Many coastal Spodosols in Coos and Curry
ounties are intensively used for cranberry production.

I Histosols

ighly organic soils, composed almost entirely of the decayed
»mains of plants that grew in marshy environments, Histosols
e dominant only in the vicinity of Upper Klamath Lake, but
sey are perhaps better known in the small, finger-like areas
f Lake Labish just north of Salem, where the Semiahmoo
aries is used intensively 1o produce Spanish onions

Aridisols
oils found in the driest parts of southeastern Oregon, mainly
1 0ld playas and lake basins and on surrounding uplands in
ake, Harney and Malheur Counties. Surface horizons for
sese solls are light in color and low in organic matter, Many
ridisals have subsoil horizons enriched with clay. Some have
ccumulations of free lime in the subsoil. A few, where the
easonal water table is close to the surface, are salty. Many
widisols are underlain at shallow depth by either volcanic
edrock or by a soil-formed hardpan

Mollisols
ails formed mainly in association with grassland vegetation.
folisols have relatively thick, dark surface horizons rich in
rganic matter under which are subsos that are either weakly
leveloped or enriched in clay or carbonates. More than 650
egon soil series are Mollisols—this order occupies the largest
rea of any soil order in the state. On the main floor of the
Villamette Valley they are deep, dark, fertile soils. In Eastern
Jregon they have lower amounts of organic matter and are
nore likely to be associated with carbonate accumulations,
\ardpans, or shallow bedrock
| Vertisols
“lay soils that shrink and swell appreciably upon wetting and
Irying. Vertisols are dominant soils only in small areas of south-
entral Oregon, but they form important components of the
ail landscape on low foothills and in tributary valleys of the
Nillamette Valley (Bashaw series), Douglas County (Curtin
eries) and Jackson County (Carney and Coker series).

B Entisols

ioils found mainly in recently deposited parent materials that
Ire 100 young to have developed soil horizons. The largest
wrea dominated by Entisols is the Columbia Basin in Morrow
ind Umatilla Counties. Irrigation with Columbia River water
\as made these sandy solls agriculturally productive. Other
ntisols occur in small areas on floodplains of rivers and
itreams, where frequent flooding continually adds new:
iediments to the land surface.

B Rock Water
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Formative events in
Oregon Geologic
History - #1

Columbia River Basalts

(olumbia River Basalts
7-17 mya KT A




Formative events in
Oregon Geologic

History - #2

Missoula Floods
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Formative events in
Oregon Geologic
History - #3

Mount Mazama (Crater -
Lake) /

/

(Pre eruption) Mt.
Mazamal3,000ft high
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Thickness of Cascade Range Tephras vs. Distance from Vent
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Canapa 1ce sheet 3 major formative events in
| Oregon’s geologic history
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But so much more...Accreted and up lifted marine sedlments
and corals, volcanic island arcs and submarlne lava flows..
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A & L WESTERN AGRICULTURAL LABORATORIES %"
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1311 WOODLAND AVE #1 « MODESTO, CALIFORMIA 35351 « (203) 523-40580 « FAX [209) 523-4736 ﬂ
REFORT HUMEER: 00-336-04G CLIENT MO: 99999 — aB
sEND To:  EXAMPLE REPORT SUEMITTED BY:
1311 WOODLAND AVE. GROWER: EXAMPLE REFPORT
MODESTO, CA 95351-
Graphical Soil Analysis Report ~ Percent
DaTE oF REFORT:  O7/10/D4 LaB Ho: 55530 samPLEID:  WEG PAGE: 1 Cation Saturation (computed)
H'ﬁh 0o
= | E =
Medum . a2 N =
| | | | |
| | | | | |
e B E E E E B —
a
Orgenic | Mirogen |Phoaphorus|Phosphoms] Polassivm (Magnesium| Calcum | Scdium Suffur Onc  |Mangene=e Irom Copper Borcn Polazsium |Magresum| Cekism | Scdium
Ensigde | MaBer | WOLM |WeskBrey|NsHCO,B| K My Cn M S0 Zn Mn Fe Cu B ¥ % Mg % Ca% e %
% EEm pem ppm pem ppm pem ppm gpm poe Fgm pem ppm Egm
Rmsutts 27 3 3 4 209 g43 | 123 16 1 0.7 a7 3 1.1 0.4 35 349 | 402 0.5
Lom AVERRGE HiG= ROOK BAIID
0.1 15.3 L 57
ECe HOREAZING SALNTY #———————————— CEC Ex. Lime pH o juzamesmG MEED FOR L
i sl ButerpdH: B.6
NaHCTO3-F unreliskle at this =zoil pH
Soil Fertility Guidelines
crop:  ORGAMICWVEG rateE: lbfacre NOTES:
Dolemite Lim= Gypmem | Elzmeninl | Mitmgen | Phoaphsie | Polmsh (Magnesium] Suifur Zir | Wlangan=se Irom Cepper Boron
[T0 =come) | (70 sccrs) Balfur N P,0, K0 Mg S0 In Mn Fa Cus E
4000 110 300 120 20 10 0.5
C NITRDGEN sources include composts and legumes as well a5 blood mesl, cottonsesd meal, hoof & horn meal,
0 fish meal, or chicken feather meal. Scdium nitrate iz not recommended. Monitor brix levels.
M PHOSPHATE: Awailakility waries with product. However, poultry-based composts are 2 good source.
M Otherwise, consider bone meal or soft rock phosphate. Blood & bone meal will also provide nitrogen.
E POTRSH: Composts may be a significant source of potash. Certain sources of sulfate of potash may also be
N used, as well a3 kelp/seaweed products, wood ash, crushed granite and greensand.
T HICERCHUTRIENTS: Kelp/seaweed, greensand, rockdust, wood ash, or even certain synthetics may be used if
5 essential. Awveid over-application! Liguid foliar feeding may work best. IP’],.fﬂ i
b e SE
"Dhuar nm ard |omera eos for tie cxclmive x=d senfidentizl uss of o cli , 2nd == o B coprodecsd = waEelzerin neos ey xev reforenes Be mede v the werk, the mmle or the pomy - in amy sdvestiin -
i - S T T R T = == mate s e wE, pR R ST Mike Buttress, CPAQ



http://www.al-labs-west.com/sections/anservices/soil/fees
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Oregon State

UNIVERSITY

Name:

Oregon State University

Central Analytical Laboratory
Crop and Soil Science Department 3079 Ag-Life Sciences Bldg Corvallis, OR 97331 541-737-2187

Soil Nutrient Analysis Results

James Cassidy

Organization:

OSU CSS Nitrate and ammonia were extracted using 2MKCI.

Contact for results: james.cassidy@oregonstate.eg)l}

her nutrients were extracted using the Mehlich-3 procedure.

pHand EC were measuredina2:1 water:soil slurry.

Date submitted:  9/27/2016 , . ) . . | ..
: Unitsare givenasreportedinrecommendationsin OSUextension publications.
Date delivered: 10/14/2016
Group number: Gp217087
ppm meq/100g %
Sample ID P K Mn | Cu Zn Fe INO3-N] Ca Mg | CEC C N C/N ratio
1 64 | 152 | 13.2| 1.4 | 3.7 | 268 | BDL | 5.0 1.8 53| 0.3 16.7
BDL = Below detection limit
pH units uS/cm
Sample ID | pH | BpH EC
1 i 60| 766
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